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Scattergram of the correlation between CCT and and lDP C), as well as between AL and

dIOP in the LG, with associated trend lines and rggective levels of statistical significance

(Pearson’s bivariate correlation coefficient).




Brit. j. Ophthal. (1973) 57, 499

Ocular tension and axial length of the
eyeball in open-angle glaucoma
and low tension glaucoma

D. A. LEIGHTON anp A. TOMLINSON
Manchester Royal Eye Hospital

Brit. . Ophthal. (1970) 54, 548

Applanation tension and axial length

of the eyeball

A. TOMLINSON anp C. I. PHILLIPS
Depariment of Ophthalmology, University of Manchester, and Manchester Royal Eye Hospital
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* The increased dIOP score in latanoprost use as well as following
trabeculectomy imply that dIOP may be associated with ocular

bio-mechanical behavior

» The significant association between dIOP and AL implies a potential link

between dIOP and total ocular rigidity

» The ease of use of Pascal™ tonometer in the clinical practice implies that
dIOP may be used as clinical non-invasive tool to assess ocular bio-

mechanics
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Table 2 Increase in IOP (mmHg) for every 10 um increase in CCT. Summary of previous findings regarding effect of CCT on

IOP measurements

/ GAT \ Tono-Pen

Author Study type Country OBF NCT
This study Clinic based United Kingdom 0.28 0.31 0.38 0.46
Ko et al, 2004° Clinic based Taiwan 0.37 0.47 0.63
Siganos et al, 2004* Clinic based Greece 0.26 0.39
Bhan et al, 2002° Clinic based United Kingdom 0.23 0.10 0.28
Gunvant et al, 2004™ Clinic based United Kingdom 0.27 0.48
Morgan et al, 2003" Clinic based United Kingdom 0.30
Shimmyo et al, 2003 Clinic based United States 0.16
Eysteinsson et al, 2002* Population based lceland 0.22 (M)
0.28 (F)
Dohadwala et al, 1998* Population based Indian subconﬁnen+ 0.29 (M)
0.12(F)

Foster et al, 2003* Population based Singapore 0.15(R)

0.18 (L
Foster et al, 1998% Population based Mongolia 0.18 (R)

0.24 (1)
Wolfs et al, 1997 Population based Netherlands 0.19
Nemesure et al, 2003% Population based Barbados none
Feltgen et al, 2001™ Manometry Germany none
Foster et al, 2000 Manometry Singapore none
Ehlers, 1975 Manometry Denmark 0.71

M, male; R, right eye; F, female; L, left eye.
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CCT =central corneal thickness

Meridian surface t = average thickness = (CCT + PCT)2

PCT = peripheral corneal thickness
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Dynamic Contour Tonometry in Comparison
to Intracameral IOP Measurements

Andreas G. Boebm," Anja Weber," Lut> E. Pillunat," Rainer Koch,” and Eberbard Spoerl"

(Invest f'.{,i’)bﬂjc‘fﬂ.lmf Vis Sci. 2008;49:2472-2477)
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Effects of Corneal Thickness, Corneal
Curvature, and Intraocular Pressure Level
on Goldmann Applanation Tonometry
and Dynamic Contour Tonometry

Brian A. Francis, h-'ijD,I Amy Hsieh, MD,! Mei-Ying Lai, MS,? Vikas Chopra, MD,! Fernando Pena, MD,’
Stanley Azen, PhD,” Rohit Varma, MD," Los Angeles Latino Eye Study Group*

Mean IOP {mmH
] Iy 2]

Corneal Curvature (diopters)
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Evaluation of the Influence of Corneal Biomechanical
Properties on Intraocular Pressure Measurements
Using the Ocular Response Analyzer

Felipe A. Medeiros, MD and Robert N. Weinreb, MD

(J Glaucoma 2006:15:364-370)

Methods: The study included 153 eyes of 78 subjects. All subjects
underwent 1OP evaluation with the ORA and GAT. and also
measurements of central corneal thickness (CCT), corneal
curvature, and axial length. Univariable and multivariable
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TABLE 3. Results of Multivariable Regression Analysis of the Association Between Intraocular Pressure Measurements and Clinical/

Ocular Variables*

GAT TOP

ORA TOPCC

Coellicient (SE) P Coellicient (SE) P
Age (per y) 0.029 (0.024) (0.222 0.044 (0.024) 0.064
CCT (per 100pm) 2.183 (0.803) 0.007 0.578 (0.668) 0.387
Corneal curvature (per mm) [982 (L.210) 0.101 0.240 (1.250) 0.=48
Axial length (per mm) 0.236 (0.345) 0.496 0319 (0.318) 0316

*Intraccular pressure measurements were entered as dependent variables and age, CCT, corneal curvature, and axial length as independent variables. All independent

variables were entered in the regression model.
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Intraocular Pressure Measurement Precision
with the Goldmann Applanation, Dynamic
Contour, and Ocular Response Analyzer
Tonometers

Aachal Kotecha, PhD,"** Edward White, BSc,” Patricio G. Schlottmann, MD,’
Dawid F. Garway-Heath, FR'[:IC.III_“:}\Lrhf 2.3.4

Ophthalmology 2010;117:730-737



Tahble 1. Demographic Data of Study Cohort

Total Cohort {n = 100; Normal

Volunteers, n = 31; Glaucoma/

Standard

Suspects, n = 6Y) Mean Dieviation Range

Left eve (no.) 50
Male gender (no.) 6l
Ape (yrs) 52.2 17.9 22.0-89.1
Axial length (mm) 24.7 1.7 21.6-30.4
Average keratometry (mm) 7.8 0.3 {86
Comneal astigmatism (diopters) 0.8 0.5 0.0-3.3
CCT (pm) 553 39 467—665
GAT {mmHg)

Observer 1 15.9 5.0 7.5-33.5

Ohservers 2 and 3 16.4 5.4 7.0-36.0
DCT (mmHg)

Ohserver 1 15.2 4.5 w7312

Ohservers 2 and 3 15.4 4.5 10.6-34.1
ORA 1OPce (mmHg)

Observer 1 158.3 4.7 v4-3la

Ohservers 2 and 3 15.6 4.8 w.7-33.1

CCT = central comeal thickness; DCT = dynamic contour tonometer;
GAT = Goldmann applanation tonometer; ORA I0OPcc = Ocular Re-
sponse Analvzer cormeal compensated intraccular pressure; SD = standard

deviation
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* 3

Method (n = 100) Observer 1 Observers 2 and 3
GAT (mmHg) 2.2 2.3

DCT (mmHg) 1.8 2.0
ORA [OPcc (mmHg) 4.4 4.3

DCT = dynamic contour tonometer; GAT = Goldmann applanation
tonometer; ORA [OPcc = Ocular Response Analyzer corneal compen-

sated intraocular pressure.
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Interobserver Mean 95% Limits of

Method Ditterence (mmHg) Agreement (mmHg)
GAT (mmHg) —0.80 +3.9
DCT (mmHg) —0.20 +2.8
ORA 10Pcc (mmHg) —0.30 +3.9
DCT = dynamic contour tonometer; GAT = Goldmann applanation

tonometer; ORA [10OPcc = Ocular Response Analyzer corneal compen-
sated intraocular pressure.







Reproducibility and Clinical Evaluation
of Rebound Tonometry

Jose M. Martinez-de-la-Casa, Julian Garcia-Feijoo, Alfredo Castillo, and
Julian Garcia-Sanchez

(Invest Opbthalmol Vis Sci. 2005;46:4578 - 4580)
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Effect of Corneal Thickness on Dynamic
Contour, Rebound, and Goldmann
Tonometry

Jose M. Martinez-de-la-Casa, MD, PhD), Julian Garcia-Fetjoo, MD), PhD), Eva Vico, MD),
Ana Fernandez-Vidal, MD, Jose M. Benitez del Castillo, MD, PhD, Mohamed Wasfi, MD,
J. Garaia-Sanchez, MD, PhD

Ophthalmology 2006:113:2156-2162

Table 1. Mean Intraocular Pressure Reading for Each Instrument According to Corneal Thickness

Goldmann Aplanation Rebound Tonometer Dynamic Contour
Mean Corneal Tonometer Intraocular Intraccular Pressure Tonometer Intraocular
Thickness (pum) Pressure {(mmHg) {mmHg) Pressure (mmHg)
Total (n = 146) 550+43.2 19.1+5.1 20.5+5.3 23.5+5.1
Group A, <5331 pm 503.1+20.5 17.4x5.6 17.8+5.2 22.9+5.8
(n = 49)
Group B, =565 pm 506.7+25.7 19.9+4.1 21.4*x4.6 23.4+4.2
(n = 49)
Differences between 93.6 2.5 3.6 0.5

oroups A and B

Values are means = standard deviations




Agreement of Rebound Tonometer in
Measuring Intraocular Pressure With
Three Types of Applanation
Tonometers

Makoto Nakamura, MD, PhD,

Urtogtah Darhad, MD, Yasuko Tatsumi, MD,
Miyuki Fujioka, MD, Azusa Kusuhara, MD,
Hidetaka Maeda, MD, PhD,

and Akira Negi, MD, PhD

Am ] Ophthalmol 2006;142:332-334
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Can Phacoemulsification
Reduce IOP?

Elliot M. Kirstein, OD, FAAO

Harper’'s Point Eye Associates
Cincinnati, Ohio USA

WGA June 30, 2011



Financial Disclosure

Glaucoma Research Director
Ziemer Ophthalmology

WGA June 30, 2011



Conventional Wisdom

o Cataract removal widens the anterior
chamber angle and reduces resistance
to aqueous outflow.

 Measuring with Goldmann applanation,
Investigators have observed
approximately 3mm Hg IOP reduction
after phaco

WGA June 30, 2011



Conventional Wisdom

 Kim DD, Doyle RW, Smith MF, 1999

» Shingleton BJ, Gamell LS, O’'Donoghue MW, Bavlus SL. King R,
2005

 Nathalone N, Hyams M, Nieman S, Hod Y, Geyer O, 2005
 Poley BJ, Lindstrom RL, Samuleson TW, Schultze R Jr, 2009
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Conclusion

“The concordance between true IOP and measured IOP
seems to be advantageous compared to the GAT
measurements, as CCT and other parameters had no
relevant effect and therefore no correlation of the IOP
measurements is necessary. According to the data, the
DCT measurements comes close to the true IOP ”

WGA June 30, 2011



Intraocular Pressure Measurements Using
Dynamic Contour Tonometry after Laser In Situ

Keratomileusis

Claude Kaufmann,1 Lucas M. Bachmann,2 and Michael A.
Thiell — IOVS September 2003

In summary, this study shows that applanation tonometry
falsifies IOP after LASIK in a manner that may interfere with the
detection and management of glaucoma in a rapidly growing

population of patients who undergo refractive surgery.

The dynamic contour tonometer does not
seem to be affected by LASIK surgery for
myopia.

WGA June 30, 2011



Harper’s Point Eye Associates

Robert Sorrel, OD, FAAOQO, Elliot M. Kirstein OD, FAAO, Pinakin Gunvant
BS Optom PhD, FAAO

poster presented - American Academy of Optometry,
Orlando Florida October, 2009

WGA June 30, 2011



Question

Can ocular structural dynamics change
from phacoemulsification in a way that
can compromise the reliability of GAT?

WGA June 30, 2011



Methods

o 25 patients; 50 eyes (20 females, 5 males)

» Undergoing phacoemulsification and posterior chamber lens
implantation

 Measured with GAT and DCT in both eyes pre and post
operatively

WGA June 30, 2011



Statistical Analysis

The difference between the preoperative and
postoperative IOP measurements obtained using
GAT and DCT and decrease in IOP (preoperative
|IOP minus postoperative IOP) for individual
technigues was compared for statistical significance
using paired samples t-test.

WGA June 30, 2011
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Results

*The mean age and standard deviation of study participants was 75.6 £9.8 years.

*The pre-operative mean and standard deviation of IOP using GAT and DCT was 18.7 £ 3.5
and 20.1 = 2.6 mmHg.

*The post-operative mean and standard deviation of IOP using GAT and DCT was 16.3 + 3.1
and 19.3 £ 2.7mmHg.

*The mean difference in pre-operative and post-operative IOP obtained using GAT and DCT
was 2.50 and 0.76 mmHg.

*The difference in IOP between pre-operative and post-operative visit was significantly
different between both techniques (p<0.001).

*The difference pre-operative and postoperative IOP was greater for GAT when compared to
DCT (p=0.0001) gives the mean and 95% confidence interval of IOP measured pre-
operatively and post-operatively for both the techniques.

WGA June 30, 2011



Conclusions

* There is a significant decrease in IOP resulting from posterior
chamber lens implantation which is seen when measuring IOP
with both the GAT and the DCT.

» The decrease in IOP post-operatively is greater with the GAT
when compared to DCT.

* Change in corneal biomechanics may in part be responsible for
decrease in GAT IOP with phacoemulsification and posterior
chamber lens implantation.

WGA June 30, 2011



Merci Mille Fois!
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